Histone acetylation regulates osteodifferentiation of human dental pulp stem cells via DSPP
Dental pulp stem cells (DPSCs) are a unique population of precursor cells isolated from postnatal human dental pulp, with the ability to regenerate a reparative dentin-like complex. We examined the regulation of odontoblast-like differentiation of DPSCs by histone acetylation. Western blot analysis showed that histone H3 acetylation was strongly induced in osteodifferentiation medium. Inhibition of histone acetyltransferase by garcinol reversed osteodifferentiation and mineral formation. Real-time polymerase chain reaction assay indicated that the dentin sialophosphoprotein (DSPP) gene, which is mainly expressed in odontoblasts and preameloblasts in teeth and plays an important role in tooth function, was also down-regulated in garcinol-treated cells. Moreover, lentivirus-mediated knockdown of DSPP in human DPSCs was associated with significant inhibition of mineral formation, but not osteoblast differentiation. In conclusion, the results of this study suggest that DSPP positively affects mineral formation, and that odontoblast-like differentiation and maturation of DPSCs can be regulated by histone acetylation of the DSPP gene.